Downregulation of the Ah receptor in mouse hepatoma cells treated in culture with 2,3,7,8-tetrachlorodibenzo-p-dioxin.
The aromatic hydrocarbon (Ah) receptor behaves as a ligand-dependent transcription factor in the induction of cytochrome P450IA1. In cells exposed to the Ah receptor ligand 2,3,7,8-tetrachlorodibenzo-p-dioxin (TCDD), the Ah receptor undergoes a transformation from a form with low affinity for nucleic acids (cytosolic receptor) into a form that preferentially associates with the cell nucleus (nuclear receptor). We followed the fate of the Ah receptor in mouse hepatoma cells during short-term exposure to [3H]TCDD by analyzing both cytosolic and nuclear fractions for specific binding. Nuclear Ah receptor levels increased over the first 2 h of treatment and then decreased to about 50% of maximal concentrations by 5 h after start of treatment. The decrease in nuclear receptor was not accompanied by a reappearance of detectable Ah receptor in the cytosolic fraction; further incubation with [3H]TCDD in cytosols from lysed cells did not label any additional receptor sites in cytosolic extract. By the 6th h of incubation, the total receptor population in the cell was only about 15-20% of that detected at the start of the incubation. The levels of specific binding detected were unaffected by up to 20 h of incubation with the vehicle DMSO, confirming that the presence of TCDD is required for the observed downregulation to occur. These results indicate that there is a substantial ligand-dependent loss in total Ah receptor during short-term exposure of cells to TCDD in culture.